Molecular analysis of the regulation of muscarinic receptor expression and function.
Several systems are being used to determine the molecular and cellular basis for the regulation of expression and function of the muscarinic receptors. Treatment of chick heart cells in culture results in decreased levels of mRNA encoding the cm2 and cm4 receptors. This probably results from decreased gene transcription which requires concomitant mAChR-mediated inhibition of adenylyl cyclase and mAChR-mediated stimulation of phospholipase C. Site-directed mutagenesis was used to demonstrate that the single tyrosine residue in the carboxyl-terminal cytoplasmic tail of the m2 receptor is involved in agonist-induced down-regulation but not sequestration. Activation of heterologous receptors in chick heart cells can also regulate mAChR mRNA levels. A cAMP-regulated luciferase reporter gene, has been used to demonstrate that the m4 receptor preferentially couples to Gi alpha-2 or Go alpha over Gi alpha-1 or Gi alpha-3 to mediate inhibition of adenylyl cyclase activity. Finally, in order to determine the role of individual receptor subtypes in muscarinic-mediated responses in vivo, we are beginning to use the method of targeted gene disruption by homologous recombination to generate mice deficient in specific receptor subtypes.